SOURCE AND ACCURACY STATEMENT
SURVEY OF INCOME AND PROGRAM PARTICIPATION (SIPP)
1986 AND 1987 PANELS

SOURCE OF DATA

The data were collected in the 1986 arx] 1987 panels of the Survey of income and Program Participation (SIPP). The
SIPP universe is the norunstiutionaiized resident population fiving in the United States. The population inciudes
persons living in group quarters, such as dormitories, rooming houses, and religious group dwellings. Crew
members of merchant vesseis, Armed Forces personnel living in military barracks, and institutionalized persons. such
as correctional faclity inmates and nursing home residents, were not gligible 1o be in the survey. Also, United Sta.es
citizens residing abroad were not eligidie 10 be in the survey. Foreign visitors who work or attend schoo! in this
country and their families were eligible; all others were not eligible to be in the survey. With the exception noted
above, persons who were at lgast 15 years of age at the time of the interview were eligible to be in the survey.

Each of the 1986 and 1987 panels of the SIPP sample are located in 230 Primary Sampling Units (PSUs) each
consisting of a county or a group of contiguous counties. Whhin these PSUs. expected clusters of 2 living quarters
{LQs) were systematically seiected from lists of agdresses prepared for the 1880 decennial census to form the buik of
the sampie. To account tor LQs built within each of the sampie areas after the 1980 census, a sampie was drawn of
permis 1ssue {or construction of resigentiai LQs up untit shortlv betore the beginning of the pane' In jurisdictions
that do not issue building permits, small iand areas were sampled and the LQs within were listed by field personne!
and then ciusters of 4 LQs were subsamplec. In additicn. sampie LQs were selected from suppiemental frames thz:
included LQOs identified as missed in the 1980 census and persons residing in group quarters at the tme of the
Census.

Approximately 16.300 living quarers were criginally designated for the 1986 panel and approximately 16,700 for the
1987 panel. For Wave 1 of the 198€ panel. interviews were ohtained from the occupants ot about 11,500 ot the
16,300 designated living quarters. For Wave 1 of the 1987 Panel ebout 11,700 interviews were obtained from the
16,700 designated Inving quarters. Most of the remaining 4830 living quarters in the 1986 panel and 5000 living
quarters in the 1887 panel were found to be vacant, demolished. converted to nonresidential use, or otherwise
ineligible for the survey. However, approximately 900 of the 4800 living quarters in the 1986 panel and 800 of the
5000 living quarters in the 1987 panel were not interviewed because the occupants refused to be interviewed, couid
not be found at home, were temporarily absent, or were otherwise unavailable. Thus, occupants of about 93 percent
of all eligible living quarners participated in Wave 1 of the Survey for both the 1986 and 1987 panels.

For Waves 2-7. only original sample persons (those in Wave 1 sample households and interviewed in Wave 1) and
persons living with them were eligible to be interviewed. With centain restrictions. original sample persons were to be
followed if they moved to a new address. When original sampie persons moved without leaving a forwarding
address or moved to extremety remote parts of the country and no telephone number was available, additional
noninterviews resulted.

Sample householids within a given panel are divided into four subsamples of nearly equal size. These subsamples
are called rotation groups 1, 2, 3, or 4 and one rotation group is interviewed each month. Each household in the
sample was scheduied to be interviewed at 4 month intervals over a period of roughly 2% years beginning in
February 1986 for the 1986 panei and February 1987 for the 1987 panel. The reference period for the questions is the
4-month period preceding the interview month. In generai, one cycle of four interviews covering the entire sample,
using the same questionnaire, is calied a wave. The exception is Wave 3 for the 1986 panel which covers three
interviews.

The public use files include core and supplemental (topical module) data. Core questions are repsated at each
interview over the Iife of the panel. Topica! modules include questions which are asked only in centain waves. The .
1886 and 1987 pane! topical modules are given in tables 1 and 2, respectively.

Tables 3 and 4 indicate the reference months and interview months for the coliection of data from each rotation
group for the 1986 and 1987 panels. For example, Wave 1 rotation group 2 of the 1986 panel was interviewed in
February 1986 and data tor the reference months October 1885 through January 1986 were collected.
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Table 1 1986 Panel Topical Modules

Wave Topical Module
1 None
2 Weltare History
Recipiency History
Employment History

Work Disabilty History
Education and Training Histony
Family Background

Marital History

Migration History

Fertility History

Household Relationships

Child Care Arrangements

[A)

Support of Non-household Members
Health Status and Utilization of =ea"
Care Services

Long-term Care

Disability Status of Chidren

Job Offers

4 Assels and Liabilties
Retirement Expendrnures asc Pensiorn Pian
Coverage '
Real Estate Property and Vehicles

5 Taxes
Annual iIncome and Retirement Accounts
Educational Financing and Enroliment

6 Child Care Arrangements
Child Support Agreements
Support tor Non-household Members
Work Related Expenses
Shelter Costs/Energy Usage

7 Assets and Llabillties
Pension Pian Coverage
Real Estate Property and Vehicies
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Table 2 1887 Panel Topical Modules

Wave Topical Module
1 None
2 Weltare History
Recipiency History
Employment History
Work Disability

Education and Training History
Family Background

Marital History

Migration History

Fertility History

Housenold Relationships

3 Child Care Arrangements
Cnilg Suppon Agreements
Support for Non-household Membe:s
Work Relaled Expenses
Shelter Costs

4 Assets and Liabilities
Reai Estate Property and Vehic:es

5 Taxes
Annual Income
Educational Financing and Enroliment

o7

6 Child Care Arrangements

Child Support Agreements

Support tor Non-household Members

Health Status and Utilization of Heaith
Care Services

Long-term Care

Disability Status of Children

Job Offers

7 Selected Financial Assets
Medical Expenses
Work Disability
Real Estate, Sheiter Costs, Dependent
Care and Vehicles
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SOURCE AND ACCURACY

Table 3. Reterence Months for Each Interview Manth - 1986 Panel

Reference Period

wave/  4th Quarter st Quarter 2nd Quarter  3rd Quarter  wtn Quarter 4th Quarter
Rota- (1985 (1986) (1986) (1986) 1986) C (1987)
ion Ozt Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep  Cct Nov Dec Qct Nov Dec

1/ X X X X

273 X X X X

/6 X X X X .

171 X X X X

272 X X X X

2/3 x X x X

Zr4 X X X X

2/t ' X X x X

372 X X x X

3/3 X x X b4

3/a X X X .

774 X

114

st Quarter
(1988)
Jan Feb Mar
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Table 4. Reference Months for Each interview Month - 1987 Fane!

Reference Period

Lth Quarter 18t Guarte- 2~ Quarte~  3rc Quarter  4th Qua-ter 1st Quarter
(1984 (1987) (1987) (1987) (1987) P (198%)
QOct Nov Dec Jan Feb Ma- Acs Mavy ou- wul Aug Sep  Qct Nov Dec Jan feb Mmar

X X X X
X X Y X
X A X X
X X X X
L X X
x ’ 3 )
g » » A
s 2 A 3
X oy o
X x X X
PR ¢ Y X
.1
x X
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Estimation.

The estimation procedure used 1o derive SIPP person weights involved severa! stages of waight adjustments. in
the firs! wave, each person recemnved a base weight equal 1o the inverse of his/her probability of selection. For
each subsequent interview, each person received a base weight that accounted for following movers. A
noninterview adjustment factor was applied to the weight of every occupant of interviewed housenolds to
account for househoids which were eligible for the sample but were not interviewed. (Individual nonresponse
within partially interviewed households was treated with imputation. No special adjustment was made for
noninterviews in group quarters.) A factor was applied to each interviewed person's weight to account for the
SiPP sample areas not having tne same population distribution as the strata from which they were seiectec.

An additional stage of adjustment to persons’ weights was performed to reduce the mean square error of the
survey estimates by ratio adjusting SIPP sampie estimates to monthly Current Population Survey (CPS)
estimates’ of the civilian (and some military) noninstitutional population of the United States by age. race.
Spanish origin, sex. type of householder (married, single with relatives, single without relatives). and refationship
10 householder (spouse or other). The CPS estimates were themselves brought into agreement with estimates
from the 1880 decennial census which were adjusted 1o refiect births, deaths. immigration, emigration, anc
changes in the Armed Forces since 1880. Also, an adjustment was made so that a husband and wife within the
same NouSenosid were assigned equai weighis.

Use of Weights.

Each household ang each person within each household on each wave tape has five weights. Four of these
weights are reference month specific and theretore can be used only to form reference month estimates.
Reference month estimates can be averaged to form estimates of monthly averages over some period of time
For mampie, using the proper weights, one can estimate the monthly average number of househoids in a
specii.ed income range over Novemnber and December 1988. To estimate monthly averages of a given measure
(e.g.. total, mean; over a number of consecutive months, sum the monthly estimates and divide Dy the number
of months.

The remaining weight is interview month specific. This weight can be used to form estimates that specifically
refer to the interview month (e.g.. total persons currently looking for work), as well as estimates referring tc the
time period inciuding the interview month and all previous months (e.g., total persons who have ever served in
the military).

To form an estimate for a particutar month, use the reference month weight for the month of interest, summing
over all parsons or households with the characteristic of interest whose reference period includes the month of
interest. Multiply the sum by a factor to account for the number of rotations contributing data for the month.
This factor equals four divided by the number of rotations contributing data for the month. For exampie,
February 1986 data is only available from rotations 1, 3, and 4 for Wave 1 of the 1986 pane!. so a factor of 4/3
must be applied. To form an estimate for an interview month, use the procedure discussed above using the
interview month weight provided on the file.

When estimates for months without four rotations worth of data are constructed from a wave fiie, factors greater
than 1 must be applied. However, when core data from consecutive waves are used together, data from all four
rotations may be available, in which case the factors are equal to 1.

These tapes contain no weight for characteristics that involve a person's or househoid's status over two or more -
months (e.g., number of households with a 50 percent increase in income between November
and December 1986).

1. These soecial CPS ssumates are slightly difterent from the published monthly CPS esumates Ths driterences anse trom forcing
counts of husbangds 10 agree with counts of wives



1886 AND 1887 PANELS

Producing Estimates for Census Regions and States.
The total estimate for a region is the sum of the state estimates in that region.

Using this sample, estimates for individua! states are subject to very high variance and are not recommended.
The state codes on the file are primarily of use for linking respondent characteristics with approprate contextual
variables (e.g.. state-specific welfare criteria) and for tabulating data by user-defined groupings of states.

Producing Estimatas for the Metropolitan Population.

For Washington, DC and 11 states. metropalitan or non-metropolitan residence is identified (variable H®-
METRO). In 34 additional states, where the non-metropolitan population in the sampie was small enough tc
present a disclosure risk, a fraction of the metropolitan samplte was recoded to be indistinguishabie from non-
metropolttan cases (H*-METRO =2). Inthese states, therefore, the cases coded as metropoiitan (H*-
METRO = 1) represent only a subsampie of that population.

In producing state estimates for a metropolitan characteristic, multiply the individual. tamily. or household
weights by the metropaoiitan infiation factor for that state. presented in table 8 (This inflation factor
compensates for the subsampling of tne metropoitan populiation anda is 1.0 tor the states with compiete
identification of the metropoltan poputatian.)

The same procedure apphies wnen creating estimates for partscuiar identitied MSA's or CMSA's--apoly the tacter
appropniate 10 the state. For muiti-state MSA's, use the factor appropriate to each state part. For example, to
tabulate data for the Washington. DC-MD-VA MSA, apply the Virginia factor of 1.0521 to weights for residents of
the Virginia part of the MSA, Marylana and DC residents reguire nc modification to the weights (1.e., their factors
equai 1.0).

In producing regional or national estimates of the metropolitan population. it is also necessary to compensate
for the fact that no metropolan subsampie is identified within two states (Mississippi and West Virginia) and one
state-group (North Dakota - South Dakota - lowa). Thus, factors in the right-hand column of table 8 should be
used for regional and national estimates. The resuilts of regional and national tabulations of the metropoiitan
population will be biased slightly. However, less than one-haif of one percent of the metropolitan poputation is
not represented.

Producing Estimates for the Non-Metropolitan Population.

State, regional, and national estimates of the non-metropolitan population cannot be computed directly, except
for Washington, DC and the 11 states where the factor for state tabuiations in table 8 is 1.0. In all other states,
the cases identified as not in the metropolitan subsample (METRO = 2) are a mixture of non-metropolitan and
metropolitan households. Only an indirect method of estimation is available: first compute an estimate for the
total population, then subtract the estimate for the metropolitan population. The resuits of these tabulations will
be slightly biased.

ACCURACY OF THE ESTIMATES

SIPP estimates obtained from public use fies are based on a sample; they may differ somewhat from the figures
that would have been obtained if a compiete census had been taken using the sarme questionnaire, instructions,
and snumersators. Thers are two types of errors possible in an estimate based on a sample survey:
nonsampling and sampling. The magnitude of SIPP sampling error can be estimated, but this is not true of
nonsampling error. Found below are descriptions of sources of SIPP nonsampling error, followed by a
discussion of sampling error, its estimation, and its use in data analysis.
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Nonsampling Variability.

Nonsampling errors can be atnributed to many sources, e.g.. inability to obtain information about ali cases in the sampie
definiional difticulties, differences in the interpretation of questions, inabiltty or unwilingness on tne parn of the
respondents to provide correct information, inability to recall information. errors made in collection such as in recorging
or coding the data, errors made in processing the data, errors made in estimating values for missing data. biases
resulting from the differing recall periods caused by the rotation pattern used and failure to represent ail units within tn=
universe (undercoverage). Quality control and edit procedures were used to reduce errors made by respondents.
coders and interviewers.

Undercoverage in SIPP results from missed living quarters and missed persons within sampie housenoics. !t is know-
that undercoverage varies with age, race, and sex. Generally, undercoverage s larger for males than for females ang
larger tor blacks than for nonblacks. Ratio estimation to independent age-race-sex population controis partiaily correcis
tor the bias due 10 survey undercoverage. However, biases exist in the estimates to the extent that persons in missec
households or missed persons in interviewed househoids have different characteristics than the interviewed persons in
the same age-race-Spanish origin-sex group. Further, the independent population controts used have not been
adjusted for undercoverage

The fellowing tables summarize in'ormation on hougehnid ~onregnangs éar tha intamyiow manth s bar 4z 2 * ~étha 1088
ang 18E7 paneis. respectively.

Table £. 1986 Panel: Sample Size, by Month and interview Status

Household Units Eligible

Nonrespcnse
Month Tota' Interviewed Noninterviewed Rate (%
Feb. 1986 3200 3000 300 g
Mar. 1986 3100 2900 200 )
Apr. 1986 3100 280C 200 7
May 1986 3002 2800 200 7
12.400 11,500 900

* Due to rounding of all numbers at 100, there are some inconsistencies. The percentage was calcuiaied using
unrounded numbers.

Table 6. 1987 Panel: Sample Size, by Month and interview Status

Household Units Eligible

Nonresponse
Month Total Interviewed Noninterviewed Rate (%)
Feb. 1987 3100 2900 - 200 7
Mar. 1987 3200 2900 200 7
Apr. 1987 3000 2900 200 -]
May 1987 3200 3000 200 g
12.500 11,700 800

* Due to rounding of all numbers at 100, there are some inconsistencies. The percentage was calculated using
unrounded numbers.
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Sample 10ss a: Wave 1 of the 1986 and 1987 Paneis was about 7% and increased 10 roughly 19% at the end of
Wave 5 of the 1986 Panei and to roughly 18% at the end of Wave 5 for the 1987 Panel. Further noninterviews
increased the sample 10ss about 1% for each of the remaining waves.

Some respondents do not respond to some of the questions. Theretore, the overall nonresponse rate for some
iterns such as income and other money related ftems is higher than the nonresponse rates in the above tables

The Bureau uses compliex techniques to adjust the weights for nonresponse. but the success of these
techniques in avoiding bias is unknown.

Unigue 1o the 1986 Pane!. maximum telephone interviewing was tested in Waves 2.3. and 4. Specitically, half of
the sample in rotations 4 ana 1 of Wave 2. rotations 2 and 3 of Wave 3 and rotations 2,3, and 4 of Wave 4 were
designated for telephone interviews. Analysis has not yet been compieted so the affect on data quality is not ye:
known. Hence, caution should be used when interpreting analytical results, especially for Waves 2 through 4 ¢of
the 1886 panel. Again this test was conducted in the 1986 panei only and wili have no bearing on the 1887
Panel data.

Comparability With Other Siatistics.

Caution should be exercisea wner comparing data from these files with data from other SIPP progucts or wit~
cata {rom other surveys. The comparability problems are caused by sources such as the seasanal patterns for
many characteristics, definitiona! differences. and difterent nonsampling errors.

Sampling Variability.

Standard errors indicate the magnntude of the sampiing varability. They also partially measure the effect of
some nonsampiing errors in response and enumeralion, but do not measure any systematic biases in the data.
Tha standard errors for the most par measure the variations that occurred by chance because a sampie rather
than the entire population was surveyeg.

Confidence Intervals.

The sampie estimate and its standard error enable one to construct confidgence intervais. ranges that would
include the average result of all possible samples with a known probability. For example, it all possible sampies
were selected. each of these being surveyed under essentially the same conditions and using the same sample
design, and it an estimate and its standard error were calculated from each sampie, then:

1. Approximately 68 percent of the intervals from one standard error below the estimate to one standard
error above the estimate would include the average result of all possibie samples.

2. Approximately 90 percent of the intervals from 1.6 standard efrors beiow the estimate to 1.6 standard
errors above the estimate would inciude the average result of all possible sampies.

3. Approximately 95 percent of the intervals from two standard errors beiow the estimate to two standard
errors above the estimate would include the average resuit of all possibie sampies.

The sverage estimate derived from all possible samples is or is not contained in any particular computed
interval. However, for a particular sampie, one can say with 8 specified confidence that the average estimate
derived from all possible sampies is included in the confidence interval.

Hypothesis Testing.

Standard errors may also be used for hypothesis testing, a procedure for distinguishing between poputation

parameters using sample estimates. The most common types of hypothases tested are 1) the population
parameters are identical versus 2) they are different  Tests may be performed at various levels of signiticance,
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whare a level of signiticance is the probability of concluding that the parameters are different when. in fact. thev
are dentical.

To pertorm the most common hypothesis test, compute the difference X, - X‘a- where X, and )(E are sampie
estimates of the parameters of interest. A later section explains how to derive an estimate of the standard errer
of the difference X, - Xg. Let that standard error be s, If X, - X is between -1.6 times s, - and + 1.6 times
Syrp: NO conclusion about the parameters is justified at the 10 percent significance level. It on the other hanc.
X, - Xg is smaller than -1.6 times sg, of larger than + 1.6 times Spire the observed difference s signfficant at
the 10 percent level. In this event, it is commonly accepted practice to say that the parameters are ditferent. O!
course, sometimes this conciusion will be wrong. When the parameters are. in fact the same, there is a 10
percent chance of concluding that they are different.

Note when using small estimates.

Because of the large standard errors involved, there is littie chance that summary measures would reveal useful
information when computed on a smaller base than 200,000. Also, care must be taken in the interpretation of
small ditferences. For instance, in case of a borderline difterence, even a small amount of nonsampling error
can lead to a wrong decision about the hypotheses. thus distorting a seemingly valid hypathesis tast

Standard Error Parameters and Tables and Their Use.

Most SIPP estimates have greater standard errors than those obtained through a simpie random sampie
because clusters of living quarters are sampled. To derive standard errors that would be applicable to a wide
variety of estimates and could be prepared at a moderate cost. a number of approximations were required.
Estimates with similar standard error behavior were grouped together and two parameters (denoted “a™ and
“b") were gevelLpeu to approximate the standard error behavior of each group of estimates. These “a’ and
“b" parameters are used in estimating standard errors and vary by type of estimate and by subgroup to which
the estimate applies. Table 9 provides base “a"” and "b" parameters to be used for estimates in this file.

The factors provided in tabie 10 when muttiplied by the base parameters for a given subgroup and type of
estimate give the "a” and ''b” parameters for that subgroup and estimate type for the specified reference perioc
For exampie, the base “a"” and "b" parameters for total income of househoids are -0.0001168 and 10,623,

respectively.

For Wave 1 the factor for October 1985 is 4 since only 1 rotation of data is available. So, the “a" and “b"
parameters for total household income in October 1985 based on Wave 1 are -0.0004672 and 42.492,
respectively. Also for Wave 1, the factor for the first quarter of 1986 is 1.2222 since 9 rotation months of data are
avallable (rotations 1 and 4 provide 3 rotations months each, while rotations 2 and 3 provide 1 and 2 rotation
months, respectively). So, the “a” and “b" parameters for total household income in the first quarter of 1986
are -0.0001428 and 12,983, respectively for Wave 1.

The “a” and “b" parameters may be used to calculate the standard srror for estimated numbers and
percentages. Because the actual standard error behavior was not identical for ali estimates within a group, the
standard efrors computed from these parameters provide an indication of the order of magnitude of the
standard error for any specific estimate. Methods for using these parameters for computation of approximate
standard errors are given in the following sections.

For those users who wish further simplification, we have aiso provided general standard errors in tables 11
through 14 for making estimates with the use of data from all four rotations. Note that these standard errors
must be adjusted by a factor from table 8. The standard errors resultine from this simplified approach are less
accurate. Methods for using these parameters and tables for computation of standard errors are given in the
following sections.
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Standard errors of estimated numbers.

The approximate standarc error, s,.. of an estimaied number of persons. households, families. unreiated
individuals and so torth, can be obtained in two ways. Both apply when data from all four rotations are used (o
make the estimate. Howaever, only the secona method should be used when less than four rotations of data are
avallabie for the estimate. Note that neither method shouid be applied 1o doilar vaiues.

it may be obtained by the use of the tormula

sy = fs (1)
where f is the appropriate “{" factor from table 9. and s is the standard error on the estimate obtained by
interpolation trom tabie 11 or 12. Alternativey. s may be approximated by the formula

Sy «Jax? o+ bx (2)
from which the stangard errors intabies 11 and 12 were calcutated. Here x is the size of the esumaie and "&”
and b’ are the parameters assoc:ated wih the particuiar type of characteristic being estimated. Use of formuia
2 will provide morg accurats resutstnaT the sss ofiormle

lliustration

Suppose SIPP estimates for Yvave 1 of the 1586 pane! show that there were 472.000 households with monthiy
household income above $6.000. The appropriate parameters and factor from table 9 and the appropriate
general standard error frem table 11 are

a = -0.00011¢68 b = 10,€23 T« 4.0 s = 71,000

Using formuta 1, the approximate standard error is

Sy = 71,000

Using formula 2. the approximate standard error is

V/(-O.OOOIIGB) (472,000)2 - (10,623) (472.000) = 70,600

Using the standard error based on formula 2. the approximate 80-percent confidence interval as shown by the
data is from 359,000 1o 585,000. Theretore, a conciusion that the average estimate derived from ail possible
sampies lies within a range computed in this way would be correct for roughty 90% of ali sampies.

Standard Error of a Mean

A mean Is defined here to be the average quantity of some ikem (other than persons, families, or households)
per person, family, or household. For example, it could be the average monthly household income of temates
age 2510 34. The standard error of @ mean can be approximated by formula 3 below. Because of the

approximations used in developing formula 3. an estimate of the standard error of the mean obtained from this
formula will generally underestimate the true standard error. The formula used to estimate the standard error of

ameanXis
b X
53 <> st (3)
PNy .

whare y is the size of the base, s% is the estimated population variance of the tem and b is the parameter
associated with the parucular type of ftem.
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The populaticn vaniance s* may be estimated by one of two methods  in both methods we assume x is the
value of the tem for person 1. To use the first method. the range of values for the item 1s divioed 1nic ¢ intenva:s
The upper and lower bowndaries of interval j are Zj_.‘ and Z.. respectively. Each person is placec mto one of ¢

groups such that Z,.1 <X < z‘

The estimated populatiom variance, s2. is given by the formula:

where p_is the estimated proportion of persons in group j. andm = (Zy. - 21) /2 The mos:represeniative
. i ! . . .

value of the item in group j is assumed to be mj‘ it group ¢ is open-ended, i.e.. no upper intervai boundary

exists, then an approximate value for m_ is

3

m. = - 2

c » c-1-

The mean x. can be obtaned using the following formule:

In the sezond method, the estimatad pcpoultlion variance is given by

n
Yoo
2 = =2
S = - —'X 3 (5}
n
T Wi
i=1

where there are n persons with the ftem of interest and w; is the final weight for person i. The mean . can be
obtained from the formula

n
Y wix
L. Niti

_ i=1

X = .
n
ST Wi
1=l
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Hlustration

Suppose that based on Wave 1 data. the distribution of monthly cash income 10r persons aJe 25 to 34 guring
the month of January 1986 is given in table 7.

Table 7 Distribution of Monthly Cash income Among Persons 25 to 34 Years Oid

Unde- $300 $40C $900 $3,200 $°,50C $2,000 $2,500 $3,000 83,500 $4,000 $5,00C $6,00C
Total 8300 to to to to o to 10 te te to te and
3599 S89% 87,106 $1,4509 $3,995 $2,499 32,999 $3,495 $3,999 34,999 S5, 997 over

Thousands in 39,851 1371 1651 2256 273« 3452 6278 S799 4730 3723 2599 261 1223 1493
interve.

Percent witr o o- 000 QL £ C7 L M LS 7.7 g £ (AR 7 13 t.8 -
least as much

as lower bounc

of interva.

Using formula 4 2nd the mean monthly cash income of $2.530 the anproximate population variance. s, is

1,370, 1,651 N\
Y —— L1500 o cemeeee (850)2 ..., .
.39,851 39,851 i
AN Vi V4
71,890

(==---== {9,000;% - (2,530)7 - 3,159,887,
\39,851

Using formuia 3. the appropriate base "b" parameter and factor from table 9. the estimated standard error of a
maean x is

/ 8,596 \\
sy = | mm—————— (3,159,887) = $§26
X J
% 39,851,000
N /
Standard error of an aggregate.

An aggregate is defined to be the total quantity of an tem summed over all the units in a group. The
stanaard error of an aggregate can be approximated using formula 6.

As with the astimate of the standard error of 8 mean, the estimate of the standard error of an aggregate will
generally underestimate the true standard error. Let y be the size of the base, s° be the estimated population
variance of the item obtained using formuia (4) or (5) and b be the parameter associated with the particular type
of tem. The standarg error of an aggregate is:

s, = /(b)) (y)s? (6)
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Standard Ervors of Estimated Percentages.

The reliabliity of an estimated percentage. computed using sample data for both numerator and denominator.
dependas upon both the size of the percentage and the size of the total upon which the percentage is based
Estimated percentages are relatively more reliabie than the corresponding estimates of the numerators of the
percentages, particulany if the percentages are 50 percent or more, e.g., the percent of peopie employed is
more reliable than the estimated number of people employed. When the numerator ang denominator of the
percentage have different parameters, use the parameter (and appropriate factor) of the numerator. f
proportions are presented instead of percentages, note that the standard error of a proportion s equa! to the
standard error of the corresponding percentage divided by 100.

There are two types of percentages commonly estimated. The first is the percentage of persons. families or
households sharing a particular characteristic such as the percent of persons owning their own home. The
second type is the percentage of money or some similar concept held by a particular group of persons or held
in a particular form. Examnpies are the percent of total wealth heid by persons with high income and the percent
of total income received by persons on welfare.

For the percentage of persons, families. or households, the approximate standard error. s - of the estimated
percentage - c2n be obtained by tne formulz o

= fs

—_
~4
——

S(x,p)

when data from alil four rotations are used to estimate p.

in this formula. f is the appropriate """ factor from table 9 and s is the standard error of the estimate from tabie
13 or 14. Alternativeiy, it may be approximated by the formuia

/b y
S(x,p) =“/- (p) (100-p) (8)

X

from which the standard errors in tables 13 and 14 were calculatec Here x is the size of the subclass of socia!
units which is the base of the percentage, p is the percentage (0 <p<100), and b is the parameter associated
with the characteristic in the numerator. Use of this formula wiil give more accurate resuits than use of formula 7
above and should be used when data from less than four rotations are used 10 estimate p.

For percentages of money, a more complicated formula is required. A percentage of money will usuaily be
estimated in one of two ways. it may be the ratio of two aggregates:

Py = 100 (Xp / Xy)

or it may be the ratio of two means with an adjustment for different bases:

pl = 100 (PA -X.A / XN)

where x, and x,, are aggregate money figures, ?('A and 'x'N are mean money figures, and 'SA is the estimated
number in group A divided by the estimated number in group N. in either case, we estimate the standard error
as

2 2 2 2

pr;A\\ T.//S \ SSA N SR N\ ,
N L TR T (9)

S I = !

\ x/ Np/ xR
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1986 AND 1987 PANELS

where S, is the standard error of p,. s, is the standard error of TA and s, is the standard error of iN. To
calculate S, use formula 8. The stanaard errors ofEN and YA may be caicutated using formula 3.

. A -
It should be noted that there is frequently some correlation between p a X ANA X, If these correlations are
positive, then formuia 9 will tend 10 overestimate the true standard error. if they are negative, ungerestimates
will tend to resuit.

liiustration.
Suppose that, in the month of January 1986, 6.7 percent of the 16.812.000 persons in nonfarm householas witn

a mean monthly househoid cash income of $4.000 to $4.999. were biack. Usingtormula 8 and the “b"
parameter of 11,565 and a factor of 1 for the montn of January 1886 from tabie S. the approximate standarc

erroris

11,565

R (.77 (10%-8.7)== 0.66 percent
(1€,€:2,000)

Consequentty, the S0 percen: coniigence iniervar as snown Dy tnese dala is from 5.5 1o 7.8 percent.
Standard Error of a Ditterence.

The standard error of a difference between two sample estimates is approximately equal to
2 2
R + /
x-y, X S.Y (10)

where s_and s, are the standard errors of the estimates x and y.

S( = /s

.1

The estimates can be numbers, percents, ratios. etc. The above tormula assumes that the correlation
coefficient, r, between the characteristics estimated by x and y is zero. 1f r is really positive (negative), then this
assumption will tend to cause overestimates (underestimates) of the true standard error.

{llustration.

Suppose that SIPP estimates show the number of persons age 35-44 years with monthly cash income of $4.000
to $4,999 was 3,186,000 in the montn of January 1985 and the number of persons age 25-34 years with monthly
cash income of $4,000 tc $4.999 in the same time period was 2,619,000. Then, using parameters and factors
from table 9 and formula 2, the standard errors of these numbers are approximately 164,000 and 149,000,
respectively. The difference in sample estimates is 567,000 and, using formula 10, the approximate standard
error of the difference is

\/(154,000) 2 4 (149,000) 2 = 222,000

Suppose that it is desired to test at the 10 percent significance level whether the number of persons with
monthly cash income of $4,000 to $4,999 was different for persons age 35-44 years than for persons age 25-34 -
years. To perform the test, compare the difference of 567,000 to the product 1.6 X 222,000 = 355,200. Since
the difference is greater than 1.6 times the standard error of the difference, the data show that the two age
groups are significantly different at the 10 percent significance level.

Standard Error of a Median.

The median quantity of some item such as income for a given group of persons, families, or households |s that
quantity such that at least haif the group have as much or more and at ieast half the group have as much or
less. The sampling variability of an estimated median depends upon the form of the distribution of the item as
well as the size of the group. To calculate standard errors on medians, the procedure described beiow may be
used.
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An approximate method for measunng the reiiabllity of an estimated median is to determine a confidence
imerval about it. (See the section on sampling variability for a general discussion of confidence intervals ' The
following procedure may be used to estimate the 68-percent confidence limits and hence the standard error of a
median basec on sampie data.

1. Determine, using either formula 7 or formula 8, the standard error of an estimate of 50 percent of the
group;

2. Add to and subtract trom 50 percent the standard error determined in step 1:

3. Using the distribution of the e within the group, calculate the quantity of the item such that the
percent of the group owning more is equal to the smalier percentage found in step 2. This quantity will
be the upper limit for the 68-percent confidence interval. In a similar fashion, caiculate the quantity of
the item such that the percent of the group owning more is equal to the farger percentage tound in step
2. This quantity will be the lower limit for the 68-percent confidence interval;

4. Divide the difference between the two quantities determined in step 3 by two to obtain the standard error
of the mediz~

To performn step 3. it will be necessary to interpolate. Different methods of interpoiation may be useZ. The most
common are simpie linear interpolation and Pareto interpoiation. The appropriatenessof the methoc depends
on the torm of the distribution around the median. |t density is declining in the area. then we recommend Pareto
interpolation. |If density is fairly constant in the area. then we recommend lingar interpolation. Note, however.
that Pareto interpolation can never be used if the interval contains zero or negative measures ¢! the tem of
interest. Interpniation is used as follows. The quantity of the item such that “p" percent own more is

/
f_/ //DN AW, /Nz Az \\ o1
XpN = expiiln: --) tn | -- Lnf{ -= 11 Ay (11)
N\ \M vy A/

XDN = ;§"§° (AZ-AI) + Ali (12)
Sl §
it linear interpoiation is indicated, where N is the size of the group,
A, and A2 are the iower and upper bounds, respectively, of the interval in which xpN falls.
N, and N, are the estimated number of group members owning more than A, and A,,
respectively,
exp refers 1o the exponential function and

Ltn refers 1o the natural logarithm function.
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fHiustration

To Hllustrate the calculations for the sampiing eTor on a median we retum o the same table 7. The median
momthly income for this group is $2.158. The size ot the group is 39.851,000.

1. Using the formula 8, the standard error of 50 percent on a base of 39,851,000 is about 0.7 percentage
points

2. Following step 2. the two percentages of interest are 49.3 and 50.7.

3. By examiningtabie 7 we see that the percentage 4.3 falls in the income interval from 2000 to 2499.
(Since 55.5% recerve more than $2.000 per month, the doliar value corresponding to 49.3 must be
between $2,000 anc $2,500). Thus. A, = $2,000, A, = $2.500. N, = 22,106,000, and NN, = 16.307.00C

In this case, we decided to use Pareto interpolation. Therefore, the upper bond of a 68% confidence interval for
the median is

', ,(.433) 129.851,000) 16,307,000\ 72,500\
§2.000 exc | Lrfemmmmmmmmmmimmeeee A et o Y =S21€!
| 22,155.000 .22,106.000/ \2,000

Also by examining 1able 7, we see tha! 50.7 falls in the same income interval. Thus. A, A, N, and N, are the
same. We aiso decided to use Pareto Interpo:ation for this case. So the lower boung ‘of 2 68%
confidence interval for the median is

—
|

| /(.507) (3,851.000) 16,307,000 2,500
$2,000 exp jiln! Ln{ === Ln  ——em- il =$2136
N 221080 2,108, oca/ 2,000,

Thus. the 68-percent confidence intervai on the estimated median is from $2136to $2181. An approximate
standard error is

s2181 - $2i3% = 8§23

Standard Errors of Ratios of Means and Medians.

The standard error for a ratio of means or medians is approximated by:

-~ 1
s /x 38 Trsy NG sy \E (13)
x = K - ‘ . ) + K ‘
J \
y A.Y ‘ _\y X J
where x and y are the means. and s, and s, are their associated standard efrors. Formula 13 assumes that the
means are not correlated. If the correlation between the population means estimated by x and y are actually

positive (negative), then this procedure will tend to produce overestimates (underestimates) of the true standard
rror for the ratio of means.
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Table 8. Metropolitan Subsampie Factors to be Applied to Compute National and Subnational Estimates

Factors tor Factors tor
use in State use in Regiona:
or CMSA (MSA) or Nationa!
Tabulations Tabuiations
Norneast: Connecticws 1.0387 1.0387
Mamne 1.2219 1.221¢
Massachusets 1.0000 1.0000
New Hampshuire 1.2234 1.2234
New Jersey 1.0000 . 1.000C
New York 1.0000 1.0000
Pennsyivania 1.0092 1.009€
Rnoge isiana 1.2508 1.2508
Vermont 1.2218 1.2218
M owes:. liinots 1.0000 1.0110
Ind.are 1.033¢ 1.0450
lowa - -
Kansas 1.2994 RECRICES
Cplelotier I 1.03et R
Minnescta 1.036€ 1.048C
Misso.- 0752 1.0874
Nebraska 16173 1.68351
Nonn Daxorz - -
Ohic 1.0233 1.034€
Soutn Dakota - -
Wiscons.~ 1.0188 1.030C
South: Alabama 1.1574 1.189%
Arkansas 161580 18175
Deiaware 1.8883 1.5821
D.C. 1.0000 1.0018
Fiotiga 1.0142 1.0156
Georgia 1.0142 1.0160
Kentucxy 5.2120 1.2%42
Louwsiana 1.0734 1.0753
Marylang 1.0000 1.0018
Mississipp: - -
North Carolina 1.000C 1.0018
Okiahoma 1.0783 1.0812
South Carolina 1.0185 1.0203
Tennessee 1.0517 1.0536
Texas 1.0113 1.0131
Virginia 1.0821 1.0540
Waest Virginia - -
Waest: Alaska 1.4338 1.4339
Arzona 10117 1.0117
California 1.0000 1.0000
Colorago 1.1306 1.1306
Hawaii - 1.0000 1.0000
idaho 1.433% 1.4339
Montana 1.4339 1.4339
Nevada 1.0000 1.0000
New Mexico 1.0000 1.0000
Oregon 1.1317 1.1317
Utah 1.0000 1.0000
Washington 1.0456 1.0456
Wyoming 1.4339 1.4339

- ingdicates No metropolnan subsampile 1s identfied for the state

11-18



1986 AND 1887 PANELS

Table 9. SIPP Indirect Generalized Yariance Parameters for the 1986+ Paneis

CHARACTERISTICS' 2 o ‘
PERSONS
Tota! or White
16+ Program Participation
and Benefzs, Poverty (3]
Both Sexes 0.0001481 23.213 Ko
Male -0.000311% 25.213 .
Fema'e £.027z2822 252732
16+ Income and Labor Force (5)
Both Sexes -0.0000504 8.59% 52
Meale .ottt §332
Female £.0000e3" £.895
16~ Pension Plan® (4
Both Sexes .000002c 18 722 v
Mate 0.20C1847 15.742
Femais L£.00C178C 15.742
All Others? (&
Both Sexes £.000135€ 31,260 1.00
Maie 0.0002804 31.260
Female -0.0002¢€z2E 31.22° y
Slack
Poverty (1)
Both Sexes 0.0007742 21,500 .83
Male -0.0016520 21,506
Female -0.0014560 21,505
All Others (2)
Both Sexes -0.0004192 11,865 .61
Male -0.0009007 11,565
Female -0.0007835 11.565
HOUSEHOLDS
Total or White -0.0001168 10,6231 .00
Black .0007318 7,340 83

1. To account for sampie attrition, multiply the a and b parameters by 1.09 for estimates which include data from Wave 5 and beyond.
For cross-tabulations, use the parameters of the characteristic with the smalier number within the parentheses.
2. Use the “16+ Pension Plan” paramaeters for pension plan tabulations of persons 16+ in the labor force. Use the “All Others” paramaeters for -

retirement tabulaLons. O « program panicipation. 0+ denefits, 0+ income, and 0+ laber force tabulations. in 88dition 10 any other types cf
tabulations not specificaily covered by another cnaractenstic n this table
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Table 10. Factors 10 be Applied to Base Parameters to Ottain Parameters {or Various Reference Periods

# of available
rotation months’ fart

)
)

Monthly estimate

40002
2.0000
1.3333
1.0000

H WA

Quaneny estimate

~~ -

12 1.08230

T OoO®wooom
-
o
o
N
n

.

The numbper C* avaiiable rotatisn monins tor e giver esumate 15 the suT Of the nuMDeEr © reatons avanadle 0r eaz~ marin ot tre esuimate

Table 11. Standard Errors of Estimated Numbers of Households. Families or Unrelated Persons
(Numbers in Thousands)

Standa~d Standarc
Size ¢f Estimate Error’ Size of Estimate Error
200 46 15.000 365
300 56 25,000 43S
500 73 30.000 462
750 89 40,000 488
1,000 102 50,000 489
2,000 144 60,000 466
3,000 176 70,000 414
5,000 224 80,000 320
7,500 270 ' 90,000 100
10.000 307

1. To account for sampie attrition. muttiply the standard error of the estimate by 1.04 for estimates which include data from Wave 5 and beyond
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Table 12. Standard Errors of Estimated Numbers ot Persons
{(Numbers in Thousands)

Standaru Standard
Size of Estimate Error Size of Estimate Error
200 79 50,000 1,106
300 97 80,000 1,278
600 137 100,000 - 1,330
1,000 176 130,000 1,331
2,000 249 135,000 1,322
5,000 391 150,000 ' 1,280
8,000 491 160,c00 1,287
11,000 572 180.000 1,111
13,000 619 200,000 910
15,000 662 210.000 765
17,000 702 220.000 560
22,000 789
26,000 849
30,000 903

1. To account for sample attrition, muitiply the standard error of the esumate by 1.04 for estimates which include data from Wave 5 and
beyond.
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Table 13 Standard Errors of Estimated Percentages of Househoids Families or Unrelated Persons

Base of Estimated Estimated Percentage’
Percentage

(Thousands) < 1or> 899 20r98 50r9s 10 or 90 25 0r 75 50
200 2.3 3.2 50 6.9 10.0 1.5
300 1.8 2.6 4.1 5.6 81 9.4
500 1.5 T 20 3.2 4.4 6.3 7.3
750 1.2 1.7 2.6 3.6 5.2 6.0
1,000 1.0 14 2.2 3.1 4.5 5.2
2.000 C.7 1.0 1.6 22 3.2 3€
KRN oL 3 e T2 <.C e
5.0CC Cc: CE 1.0 14 2.0 <.
7,500 04 0.5 0.8 1R 1.6 1.9
10.0GC c.2 0.46 0.7 1.C 1.4 1.€
15,000 0.26 0.37 06 0.8 , 1.2 13
25,000 0.21 0.29 04 0.6 0.8 1.0
30.00C 0.18 0.26 0.41 0.56 0.8 09
40,000 0.16 0.23 0.36 0.49 0.7 0.8
50,000 0.15 0.20 0.32 0.44 06 07
60,000 0.13 0.19 0.29 0.40 0.58 0.66
80,000 0.1 0.16 0.25 0.35 0.50 0.58
90,000 o.n C.15 0.24 0.33 0.47 0.54

1. To account for sampie attrition. multiply the standard error of the estimate by 1.04 for estimates which include data trom Wave 5 and
beyond.
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Table 14 Standard Errors of Estimated Percentages of Persons

Base of Estimated Estimated Percentage'
Percentage

(Thousands) < 1or>99 20r98 50r85 10 or 80 250175 50
200 3.9 S5 8.6 11.9 17.1 18.8

300 3.2 45 7.0 8.7 140 161
60C 2.3 3.2 5.C €.8- 10.0 114
1,002 1.8 2.5 3.9 53 7.7 88
2.000 1.2 1.8 2.7 3.8 54 6.3
5030 0.8 10 1.7 2.4 3.4 4.0
€0l Je ir 4 e 2.7 I
11.02C ¢Zz ot 1.2 16 2.8 27
13.002 .45 0.6% 1.1 1.5 2.1 25
17.000 0.45 0.6C 0.9 1.3 19 2.1
22,000 £.38 3.83 0.8 1.9 1.6 1.8
26,000 0.33 0.22 0.76 w | 1s 1.7
30,000 0.32 0.45 0.70 0.97 1.4 1.6
50.000 0.25 0.35 0.54 0.75 1.1 . 1.3
80.000 0.20 0.28 0.43 0.60 0.9 1.0
100,000 0.18 0.25 0.3% 0.53 0.8 0.9
130.000 Q.15 0.22 0.34 0.47 0.67 0.77
220,000 0.12 .17 0.26 0.38 0.52 0.60

1. To account for sample attrition, muitiply the standarc error of the estimate by 1.04 for estimates which include data from Wave S anc
beyona.
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